Abstract : The aim of this study is to assess the potential utility of gadolinium-enhanced threedimensional MR angiography (3D MR angiography) for arterial catheterization of hepatic tumor. Thirty-five consecutive patients with suspected abdominal tumors underwent MR angiography with a gadolinium-enhanced 3D fast gradient echo sequence. Visualization of the vascular tree of visceral arteries, and their variations, the apparent length of common hepatic artery (CHA), and the tilt of celiac trunk were prospectively evaluated by 3D MR angiography. The results were compared with those obtained by the conventional angiography. In 27 patients with hepatic tumors, the prospective planning with 3D MR angiography was compared with the actual catheterization.
INTRODUCTION
Interventional radiology is a rapidly developing subspecialty in treatment of patients suffering from malignant tumors, vascular diseases and massive bleeding. Its utility depends primarily on the development of various devices such as catheters, coils and stents, which require precise planning based on vascular anatomy prior to insertion. Information of vascular anatomy has been mostly obtained by conventional angiography performed on previous days or just prior to the intervention. The drawbacks of this method include invasiveness and limited time for the discussion of procedure. Since we have experienced technological difficulties due to the unusual vascular anomaly, there is a clinical advantage of pretreatment planning of intervention using non-invasive imaging modalities.
Some non-invasive imaging modalities providing the information about vascular anatomy include : ultrasonography (US), enhanced computer tomography (CT), magnetic resonance (MR) imaging by time of flight (TOF) method. Although MR imaging of two-dimensional (2D) TOF is preferable technology, it is time-consuming and provides poor image quality1,2). The technology of gadolinium-enhanced three-dimensional magnetic resonance angiography (3D MR angiography) was proposed and used in clinical practice3 -5 (Fig 1  a, 1b, 1c) . vided anatomical information of main branches of visceral arteries (Table 1) . Prior information of branch variations helped us to perform an efficient TAE or percutaneous reservoir catheter placement by femoral catheterization. In the case of patients with replaced right or left hepatic artery, additional microcatheters and/or metalic coils would be necessary for the selective insertion of TAE13) and arterial redistribution of percutaneous reservoir catheter placementm-46). Although branch variations may be identified by using the transaxial images of CT and MRI, 3D MR angiography can provide more precise information. 3D MR angiography also provided accurate information of branch variations in all three patients (Fig 1) . Although the information of peripheral branch anatomy such as segment branch of hepatic artery, right gastric artery, pancreaticoduonenal artery, and dorsal pancreatic artery is also important for successful intervention, it seemed to be difficult to obtain the information using 3D MR angiography of MIP and MPVR images because of its limitation of spatial resolution.
If the tilting pattern of celiac trunk can be evaluated prior to the interventional procedure, proper catheter can be easily prepared. Regarding the tilting pattern of celiac trunk, the results obtained by 3D MR angiography and conventional angiography proved to be inconsistent in 10 of 35 (28.6%) patients (Table 2) . It may be due to the inconsistency of breath hold position since the celiac trunks of these patients did not display an extremely acute angle. Even if any type of catheter such as cobra, twisted-shaped and "shepherd hook" were suitable for most patients, catheter exchange during catheterization was needed in some patients with an extremely acute or obtuse angle of celiac trunk17). Appropriate selection of the catheter that fits the vascular anatomy has produced a 95% success rate in the hepatic artery catheterization17). In this study, an approximate classification in 3 groups of tilt of celiac trunk was available for the catheter selection.
The information regarding the length of CHA is important to decide the position of percutaneous reservoir catheter placement15,16). A significant correlation between the measurements of the apparent length of CHA by 3D MR angiography and conventional angiography was confirmed in this study (Fig 3) .
In conclusion, 3D MR angiography may provide accurate information about the main branch, the tilting pattern of celiac trunk, and the length of CHA prior to the interventional procedure. Gadoliniumenhanced 3D MR angiography is useful for the planning of arterial catheterization of hepatic tumor. 
